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AUTHORS: Al'tshuler, L. V., Kormer, 8, B., Bakanova, A. A., Petrunin, 
A. P., Funktikov. 4 +, Gu n, A. A. 

TITLE: Irregular conditions of oblique collision of shock waves in 
solids 


x 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 
no. 5(11), 1961, 1362 ~ 1393 


TEXT: On the basis of papers by V. Blikney, A. Taub (Sb. Voprosy raketnoy 
tekhniki, 1, 1951), L. D, Landau, Ye. M. Lifshits (Mekhanika sploshnykh 
sred - Mechanics of Continuous Media, Gostekhizdat, 1954), 0. 5S, Ryzhov, 
8. A. Khristianovich (PMM, 22, 586, 1958), Ya. B. Zel'dovich, Gandel'man, 
and Ye. A. Feoktistova (DAN SSSR, 136, 1325, 1961) the authors describe 
a method of producing and recording irregular conditions for the collision 
of shock waves in solids. The experimental arrangement is shown in Fig. 
2a. The detonation waves which enter the specimen at a slant cause shock 
waves with amplitudes of between 3 and 4.10? atm. Another arrangement 
allowed reaching shock waves of 1 - 1.8 *10° atm. The parameters of the 
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ave can still arise pressure wag 
Sreater amplitudes, 
atm in aluminum, In 
atm if the waves collide 
ns of the method of the 
only one tangential 


steel, copper, and lead it may even reach 7+ 106 
at right angles. The results are analyzed by mea 
impact polars. It is shown that the picture with 


- The authors 
ty behind: the reflected 


configuration, Pressure 
and density for the collision of strong shock wave 


calculated ag examples. It was found that the incident and reflected waves 


increase the density of aluminum up to 6.12 g/cm>, xy. P, Speranskaya, N, 
S. Tenigin (deceased), A. N, Kolesnikova, M. s. Shvetsov, L. N. Gorelova, 


and M. Vy Sinitsyn are thanked for assistance and information. There are 
14 figures, 3 tables, and 9 Soviet references, 
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AUTHORS: Zel'dovich, Yao B., Academician, Kormer, S. Bo, Sinitsyn, ‘ 
M. V., and Yushko, K. Be v2 ; 
TITLE: An investigation of the optical properties of transparent 


substances at superhigh pressures 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 6, 1961 


1333 ~ 1336 ; Sh 
TEXT: 


The propagation of strong shock waves in transparent media permits 
to study the properties of substances at pressures of some thousands or 
millions of atmospheres (Zel'dovich et al., DAN 122, noe 1, 48(1958)) 

At preasures not too high if the compressed substance remains transparent 
throughout its thickness the refractive index may be determined geometri- 
cally. The authors first studied water, plexiglass, and glass. A diagram 
of the experimental set-up with which the reflection of light by the 
shock wave can be determined, is shown in Fig. 1. The reflected rays 

II - V were recorded »y a fast photochronograph. Water was found to re- 
main transparent under pressures of 89 - 144 thousand atmospheres. Glass 
becomes opaque at a pressure of 200,000 atmospheres. The exact values 
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for water are collected in Table 1. In the discussion of the results 
the authors used the data of V. Raman and K. S. Venktaraman (Proc. Roy. 
Soce, 1741, 137 (1939)) and gave the following relation for the temperature 
and density dependence of the refractive index: n= 1.334 + 0.334(¢ ~1) 


-~ 1.90°107 Tg (1), T being in °c. Fig. 5 shows graphically a comparison 
of the values of n calculated by (1) with those determined by geometrical 
methods. The dotted line in this diagram corresponds to the Lorentz - 
Lorenz formula. The deviations of the results obtained photometrically 
can be partly explained by the increase in viscosity of water at high 
pressure. L. V. Al'tshuler (Ref. 6) had detected a decrease of the 
intensity of the reflected light at pressures above 115,000 atm and 
shown it to be related to the phase transformation at this preesure. This 
effect could not be detected by the present authors. MThe: are of the 
opinion that water remains transparent up to 300,000 atm. A. G. Oleynik, 
Vv. N. Mineyev, and R. M. Zaydel' are mentioned. The authors thank V. P. 
Arzhanov, G. V. Krishkevich for carrying out the experiments and A. G. 
Ivanov, Ro M. Zaydel', A. Ge Oleynik,and V. N. Mineyev for valuable 
discussions. There are 3 figures, 1 table, and 10 references: 5 Soviet- 
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SUBMITTED: March 30, 1961 | ce = tee 
Fig. 11 Experimental set-up. 


Legend: I) incident ray. II) and III) 
light reflected from the stationary 
boundary between plexiglass and water. 
Iv) light reflected from the front 
of the shock wave.V) light reflected 
from the moving boundary between 
. compressed water and compressed plexi- 
glass. 1) plexiglass prism. 2) water 
in front of the shock wave front. 3) 
water compressed in the shock wave. 
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TITLE: Dynamic compression of porous metals and the equation of ee 


state with variable specific heat at high temperatures 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 3» 1962, 686 =. 7102 


TEXT: The dynamic compression of Al, Cu, Pb, and Ni with relative 
densities between m = 1 and m= 4 (m= Qo/ Rog? where Q * density of the 


compact material, &.4.* density of the porous material) was studied in 


the pressure range of 0.7°10'2 - 9-102 dynes /on*. A polyempirical inter- aQ = 
polated equation of state is developed which takes account of the specific : 
heat variations and the density and temperature dependence of the 
Griineisen coefficient 2 
= 31 (p} +2 (9, 7) o pT. te an 
P = Py(p) + ete oR (Tr —T) +e (0) ge Inch 2) 1 (14) joer 25 
2 ; Aa - : 15). ip: 
| B= Ey) + 22D. Sar — ty} Moincnb@t, 15) Le 
‘ P+2(p, 7) 208! T Ble) 5 
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The equations of state of Mie-Grilneisen, and th 
the electronica apeoifia heat eomponenta, are ap 


Solid metals and metal vapors can be described by these equations of 


state. The shock adiabats calculated for metal 


are in good agreement with experimental data. The @as pressure and the 


lattice energy can be determined from -the equat 
process. The electronic analog of the Grilneise 


Cu and Ni, and estimated for Pb’ and Al. Symbols used in the equations: ..: - 
¥ is the Griineisen coefficient, P(e) the electronic specific capacity, — 


Zs unt/c®, where 1 is a quantity to be determined experimentally. 


K. K. Krupnikov, B. N. Ledenev, L. V. Al'tshule 
R. F. Trunin, V. N. Zharkov, V. A. Kalinin, and 
mentioned. S. V. Yezhkov, G. M. Yesin, and V. 


for assisting with experiments, Yu. A. Glagoleva and L. ?. Popova for 
assisting with calculations, L. V. Al'tshuler, A. A. Bakanova, : 
K. K. Krupnikov, and R. F. Trunin for discussions, and Ya. B, Zel'dovich, 
V. P. Kopyshev, Yu. P. Rayzer, and K. A. Semendyayev for consultations. 


There are 11 figures, 5 tables, and 22 referenc 
Soviet. The four most recent references to Eng 
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9 0; J. 8. Dugdale, D. K. McDonald, Phys. Rey , 8 832 195 ts , : 
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; ys. Rev., 96, 934 c 
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The data obtained indicate an anomalous behavior of NaCl, KCL, KBr, 
and LiF crystals during shock compression. For the first three crys- 
tals, density discontinuities wera detected {n the iiquid utate. L[e 
Suggested that this may be due to a change in the coord:nation num- 
niecn occurs during the same length of time in which a shock wave 
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AUTHOR: Zel'dovich, Ya. B.. (Academician); Kormer, 5. B.; Krishkevich, ¢. V-; 
Yushchko, Ke B. . ee 
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TITLE: The problem of the smoothness of the detonation front in a : liquid explosive is 
SOURCE: AM SSSR. Doklady, v. 171, no. 1, 1966, 65-68 . 


TOPIC TAGS: shock wave, detonation front, detcaation pare profile, detonation front a 
‘eflectivity, detonation front reflecting ee Viquid expl OSING : 


ABSTRACT: An analytical investigation of the light reflectivity bi the. detonation 
front in a liquid explosive (a mixture of nitric acid and dichloroethane) is tae 
presented, to explain the deviation of the experimental values of the reflection 
fgctor from the values calculated on the basis of the change of the refractive index 
ign the wave front. The analysis uses earlier experimental data and yields a seni- 
quamtitative description of the phenomenon as based onthe wave theory of light 
reflection. The difference between the observed and calculated values of the reflec-|_. 
tjon index, the analysis shows,.can Je ascribed to a certain degree of roughness «= |’ 
oa the detonation front comparable tc the wavelength of the incident light. The 
dégrees of roughness end the corresponding losses of reflected light intensities 
within the full range from purely specular to fully diffuse reflection were 
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ured intensities of reflected light and dependence 
pripcogrrmeeg ee een eiey ee on the angle of incidence characterize the degree 
“|: and the average period of the roughness of the detonation front. The ee ' 
. the roughness proved to be stationary under given conditions of detonat ons ee 
turbations of higher orders leveled off very quickly. The deviation of : = eae 
‘tion front from a perfect specular surface is considered proven. The ac - pies 
of the deviation, however, remins to be determined. At present, two exp pone 
are considered possible: either it ia a phenomenon resembling that observe 
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| with gaseous detonation and only modified for the higher | 
7 initiated by inhomogeneities in the zone of chemical reaction, although no pret 
of these fluctuations on the process of reaction has been observed. The use of soe 
laser beam as a light source is being considered for amore detailed anveerteey Of 
the profile of the detonation eurfece. Orig. art. hes: 3 figures end ates e. 
“SUB CODE: 20/ SUBM DATE: 1QJuL66/°ORLC REF: OOA/°ATD PRESS: 5107 


Wop ta Wead? ae Moen ue Nee et ie S 
Pp aye ye ceva sid bate bx 0~ orn eameanemtdnaness stitenents EAT IIED Se eetmamnenetinate anal 


Ree: sage. oe tele, Sa mee ee & 2 Se Ss ed - F Soe 
RACC NB ARPRONA FOR RELEASE: 06/14/2000 CORIA-RiyO9G,/A9403R09082//00G005- Me 
AUTHOR: Kormer, $« Be; Yushko, Ks Bes Kirshkevich, G. Ve wate 


8b Sa peteern 
: 


(TITLE: Dependencd of the refractive index on the density of the. solid and liquid. 
‘f phases. of. shock-compressed ionic crystals. Relaxation time of phase transformation | 
funder shock compression: = Naas Sie tae . ee 


Poe 


"SOURCE: - Zhurnal ‘eksperimental'noy i teoreticheskoy fiziki. Yis'ma v redakteiyu | se 
Ye 3, 1062p IG ne 


tee 
;| TOPIC TAGS: . ‘ionic: crystal, refractive. index, alkali halide, compression shock wave, 
4. shock wave ‘front fo. ge fe ; "of ee 
‘{ ABSTRACT: The. refractive indices of shock-compressed alkali-halide compounds were 
| investigated. For|.LiF, which remains transparent in the investigated range of = 
-| Pressures up to Ps 700 kbar, the refractive index was determined directly from the — 
|| paths of the rays.jin the compressed mtter. For NaCl, CsBr, KCl, and KBr crystals, - 
which becomé :opaqup behind the shock-wave front, the refractive indices were a 
determined by Fresnel's formulas from the experimentally-measured coefficients of |. 
reflection of. natural light incident on the front of the shock wave. The dependence | 
of the refractive index on the degree of compression o (where ¢ = p/p, is the running 
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_In investigating the reflectivity of the shock-wave front in the solid phaae of KCl ad 


: ‘and KBr it was nobed that at P< 140 kbar the reflection coefficient is 2 - 3 times 
: corresponding to a relation of the type (1) for n(e), with values 


state changes the ees index by. about 1.5 times more than in the solid state. ee 


“!"GP dn/do that follow from whereas at Ps 200 kbar for KCL and 260 kbar for KBr the 
*| obtained results: ‘close to those expected. We recali. (see Sec. 1 and the table) 
“('ehat for other crystals the results of the measurements were: in satisfactory sgreenent| 
| with eariier data} It is natural to relate the indicated difference with the : 

ormation of KC] and KBr into the CsCl structure, which occurs at 

uming that UP, to P< 140 kbar the phase transformation of KCl and KBr | -. 

occurs after a time &> 19-41 SCC, , the light will be reflected from a layer of matter oy 
‘situated on the front of the shock wave ina metastable state (point 1, Fig. 2 
corresponding to the dynamic adiabat of the first phase 6), Since the latter is } oe 
: steeper than the [aso of the second phase, a smaller density jump on the shock-wave . . 


‘front’ corresponds also to a smaller refractive index. The non-equilibrium states of 
.| “he first phase of KCl and KBr (point A, Fig. 2), determined from the shock-wave 

‘| Yeroesty, “from thé dependence ‘Gyat dn/de as given in the table, and from the 

“| médsuréd “Beflectidn coefficient, are shown in Fig. 2. For KCl the point obtained _ 
Tie’s “sémieWhat to ithe left of the first-phase adiabat calculated from the equation 
.|°6f states With increasing pressure, the temperature increases (for KCL, T= 1300°K . 
‘(tat P = 136"kbar ahd T = 2100°K at P= 200 kbar), the relaxation time decreases, ‘and 
.|‘the phase transformation takes place in a layer thinner thana/27 (A= wavelength 

of the incident ott In this, case the refractive index will correspond to the. 
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| oe 
| i . Sane bs 
f} total jump in volume behind the front of the shock wave (point 2', Fig. 2). ee oe 

| Considering that the values of dn/do obtained for phase II turned out to bé ae oe 
close to the values for phase I, the measured reflection coefficients were close’ - 
‘|,t0 those expected. Thus, upon shock compression with P = 200 = 260 kbar, the 
‘polymorphic trandition in KGL and KBr takes place within a time T< 1071 sec. © 

e polymorphic transition, interesting, has no effect on the n(o) dependence of = -~ She 

these ionic crystials.) The same time is characteristic also of melting inthe © =|. 
shock-wave front, since the refractive index (reflection coefficient } experiences. : 
a jump at pressures corresponding to the transition.of the solid phase into 
i| quid (see Fig. A). Orig. art. hast four formas. 
:| SUB CODE: ..20 ‘/' SUBM DATE:  OLNov65 / ORIG REF: 005 : 
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SIVASH, Konstantin Mitrofanovich, kand. med. nauk; Ledivbaal mic “Bey red. 
BUL'DYAYEV, N.A., tekim. red. 
» 
[Osteoarticular tuberculosis; prevention and treatment] 
Kostno-sustavnoi tuberkules; profilaktika i lechenie. Moskva, 


(HONES—=TULERCULOSI8) 


Medgiz, 1961. 65 p. (MIRA 15:3) 
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Authors). : 


Title 


ee 


Periodical : 


Abstract = :. 


Chelpanova ,. Le Fag ‘and Kormer, V. A. 


eee and conversion of alpha-glycols of the ethylens series. i i 


Zhur. Ob. Khim. 2h, Ed, 5, 849 = 852, May 195), 


Report describes: converaions of a trans-isomer 2-methyl-3, S-diphanyl~.. 
pentena-4-dio~2, 3 in the presence of 14 and 20% alcohol solutions of -« EZ 
sulfuric acid during heating. This glycol was obtained through cata | 

lytic hydrogenation of an acatylene glycol ~ 2—nathyl-3, 5-diphenyl- 


' pentyne-4-diol-2, 3, By heating the trans~iscomer of the ethylene gly~ | 


Institution:. 


Submitted : 


col (melting point 85 - 86°) with a 14% alcohol solution of H9S0), to. 

55 ~ 60° ths authors obtained about 70% of the basic glycol snd about : 
5% of a yellow-orangs colored substance (oily substance) the properties 
of which were not investigated. Five USSR references, Graph. : 


The Lensoviet Technological Institute, Leningrad, USSR 
October 20,1953 — gz : 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824710005-4" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824710005-4 


CHELPANOVA, L.¥.; KORMER, V.A. 
(OIE RUT BO : 
Synthesio aad conversion ef ethylene x -glycels, Part 4, 
2,4-diphenyl but ene-3-diel-1,2. Zhur.eb. khim.ne.8:1513-1516 
Ag '55. (HERA 9:2) 


1.Leningradskiy tekhrelegicheskiy institut imeal Lenseveta. 
(But ene) 
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SOV/51-7-2-26/34 


‘AUTHORS : Petrov, 4.A., Yakovleva, T.V. and Kormer, V.A. 
Ae an 
TITLE: ‘Infrared Spectra of Certain Di-Substituted Allene Hydrocarbons 
(Infrakrasnyye spektry nekotorykh dvurameshchennykh allenovyich 
uglevod orodov) ‘ 


PERIODICAL: Optika i spektroskopiya, 1969, Vol 7, Nr 2, pp 267-271 (USSR) 


ABSTRACT: The authors obtained’ the infrared transmission spectra of the following 
5 nine allenes: 
heptadiene-2,3 (curve 1 in a figure on p 268); 
nonadiene-2,3 (curve 2); 
7-methyloctadiene-2,35 (curve 3); 
6,6-dimethylheptadiene-2,3 (curve 4); 
octadiene-3,4 (curve 5): 
nonadiene-3,4 (curve 6); 
7-nethyloctadiene-3,4 (curve 7); 
decadiene-3,4 (curve 8); 
7,7-dimethyloctadiene-3,4 (curve 9). 
The frequencies of the nine compounds are listed in a table on pp 269-270. 
These hydrocarbons were prepared by. reaction of lithium alkyls and 
card 1/2 vinylalkylacetylenes. The spectra were recorded by means of an 
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SOV/51-7-2-26/34 
Infrared Spectra of Certain Di-Gubstituted Allene Hydrocarbons / / 


IKS-14 spectrophotometer using an NaCl prism up to 1800 em=! and an 

LiF prism for higher wave numbers. The samples were in the form of 

layers 0.05 mm thick. The most characteristic and intense bands 

observed in the spectra of all these hydrocarbons were the bands due 

to the allene group at 1960-1965 cm~ and due to non-planar deformational 
vibrations of the group C==C==CH-- at 870-875 aml. Other absorption 
bands are briefly discussed. There are 1 figure, 1 table and 4 references, 
1 of which is Soviet, 1 translation fren English into Russian and 2 French. 


SUBMITTED: February 23, 1959. 
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5(3) 
AUTHOREm Chelpanova, Le Fey Kormery Vo Ae isinn. $0V/19-29~7-52/85 
2 TITLE: Synthesis and Transformation of the ot-Glycols of the Ethylene 


Series (Sintez 4 prevrashcheniye o-glikoley etilenovogo ryada). 
VII. Transformation of 1,2,4-Triphenylbutene~j-diol-1,2 and 

2, 3-Dimethyl-5-phenylpentene#4-diol-2,5 (VII. Prevrashcheniye 
1,2,4-trifenilbuten~3-diola-1,2 i 2,3-dimetil-5-fenilpenten- 
4-diola-2,3) 


“ 


PERIODICAL: Zhurnal obshchey khinii, 1959, Vol 29, Nr 7, pp 2348-2354 (USSR) 


ABSTRACT: It is evident from recently published reports (Refs 1-3) that 
ethylene-oU-glycols in an acid medium are able, by isomerization, 
to form substituted dihydrofuran, besides giving aldehydes and 
kstones. In the present investigation, the authors tried to 
isqmerize the glycols 1,2,4-triphenylbutene-3-diol-1,2 (I) and 
@, 3-dime thyl-5-phenylpentene-4-diol~2,3 (II) in solutions of 
20% alcoholic end 30% aqueous sulfuric acid at 60-100°. On 
heating (I) at 60-70° with 20% alcoholic sulfuric acid an oily 
product separated. Its properties and analysis indicated it to 
be an aldehyde of the.ethylene series. Oxidation of the product 
yielded benzoic and diphenylacetis acid, which is in accordance 

Cara 1/3 with (III). The ultraviolet absorption bands of the product 
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Synthesis and Transformation of the o¢-Glyools of the SOV/79=29=7-52/6° 
Ethylene Series. VII. Transformation of 1,2,4-Triphenylbutene-3-diol#1,2 und 
2, 5-Dime thyl-5~phenyl pentene~4-diole2, 3 


were characteristic for styryl and carbonyl groups. Heating the 
same glycol with 20% aqueous sulfuric acid also gave (III) in 
50% yield as well as a crystalline product (15%) with the 
empirical formula C 984.0 to which the structure (V) was 
tentatively ascribed- | maximum in the ultraviolet speotrum of 
(V) is due to conjugation of the double bond with the phenyl 
group (Fig 1). As shown in a table, an infrared absorption 
spectrum of (V) indicated it to be dihydrofuran-2,5. The 
hitherto unknown diol (II) was prepared by hydrogenating the 
corresponding acetylene glycol (Ref 7) in the presence of 
colloidal palladium. Thus, two geometric cis and trans isomers 
of this ethylene glycol were obtained. Treatment of the diol (II) 
with 20% alcoholic sulfuric acid at 50° and with 30% aqueous 
sulfuric acid at 90-100° yielded a substance with the empirical 
formula C4 3H 60- The structure of a 4,5,5-trimethyl~2-phonyl~ 


dihydrofuran-2,5 (VI) was proposed for this compound, 


Card 2/3 
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Synthesis and Transfcrmation of the &-Glyrols of the OE TG 2527 252/83 
Ethylene Series. VII. Transformation of 1,2,4~-Triphanylbutene-%-diol-1.2 and . 


‘* 
2, 3~Dimethy1-5~phenylpentene-4-diol-2, 3 


which is consistent with its properties and spectroscopic data,. 
The conversion of the diol (I) into the diol (II) is shown in 
scheme 1 and discussed. There are 2 figures, 1 table, and 

14 references, 12 of which are Soviet, 


ASSOCIATION: Leningradskiy tokhnologicheskiy institut imeni Lenaoveta 
: (Leningrad Technological Institute iment Lensovet) 


SUBMITTED: December 31, 1957 
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ABSTRACT: 
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Petrov, A. A., Kormer, Vs, S0V/20-125-5-24/61 


On the Combination of Litnium Ethyl and Lithium 
Butyl with Vinyl~alkyl Acetylenes (0 prisoyedinenii 
litiy-etila i litiy-butila k vinilalkilatsetilenam) 


Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 5, 
pp 1041-1043 (USSR) 


There are only few data available in publications on the 
combination of lithium-organic compounds to carbon multiple 
bonds (Refs 1 ~ 3), Monomeric combinaticn products are formed 
only by aryl-olefines. The radical reacts here with the less 
substituted final carbon atom. If lithium-organic compounds 
act upon olefines and diolefines,a telomerization takes place. 
However, substances can be isolated from the reaction mixture 
after the hydrolysis or after the treatment with co, which, 


according to their composition, correspond to simple adducts. 
In the case of diolefines the combinetion of lithium alkyls 
apparently occurs according to the same rule. Primary 
adducts have here, however, apparently a tautomerism. 
Accordingly, a further telomerization yields substances 
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On the Combination of Lithium Ethyl and Lithium S0V/20-125-5-24/61 
Butyl with Vinyl-alkyl Acetylenes 


with & normal and with an isostructure. The production of 
the latter is favored by a temperature drop. The experiments 
of the authors showed that vinyl-alkyl acetylenes react 

with lithium ethyl and lithium butyl at a ratio of 131 

with the formation of hydrocarbons C Hon? and a resinified 


residue (Table 1). Figure 1 shows the infrared spectra of 
the hydrogenation products (recorded with the aid of T. y. 
Yakovleva). They proved to be identical with those of 
n-heptane and n-octane, Hydrocarbons with a normal structure 
were obtained by hydrolysis and hydrogenation of two 
further adducts. Thus, it was detected that lithium alkyls 
combine with vinyl-alkyl acetylenes in a 1.4-position. The 
lithium atom migrates to the triple bond. Apparently, no 
lithium-organic compounds with one lithium atom at the simple 
bond are produced in the course of the reaction, otherwise 
compounds with a triple bond would be bound to occur among 
the polymers. However, no frequencies of a triple bond were 
detected in the infrared spectrum of the polymer (Fig 1:3). 
Card 2/3 The frequency of a double bond occurs in this spectrum, 
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On the Combination of Lithium Ethyl and Lithium S0V/20-125~" -24/61 
Butyl to Vinyl-alkyl Acetylenes 


apparently in the 6rouping -CHeCH- , since intense 
absorption takes place within the range of deformation 


ASSOCIATION: Leningradskiy tekhnologicheaskiy institut im. Lensoveta 
Leningrad Institute of Technology imeni Lensowt} 


PRESENTED: December 11, 1958, by B. A. Arbuzov, Academician 


SUBMITTED: November 24, 1958 
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5 (2,3) | 
AUTHORS: Petrov, Ae A., Kormer, V. A. S0V/20-126-6-37/67 


TITLE: On the Addition of Lithium Diethyl and Lithium Dibutyl Amide 

: to Vinyl Acetylene and to Vinyl Alkyl Acetylenes (0 prisoye- 
dinenii litiydietil- i litiydibutilamidov k vinilatsetilenu 
i vinilalkilatsetilenam) 


PERIODICAL: (uss) Akademii nauk SSSR, 1959, Vol 126, Nr 6, pp 1278 - 1281 
USSR 


ABSTRACT: Only few data are available in publications concerning the sub- 
ject mentioned in the title (Refs 1-3). In the present paper it 
is proved that the adducts of amines (diethyl and dibutyl am- 
ines) to vinyl acetylene hydrocarbona form by treating the ad- 
dition products of the lithium dialkyl amides to these hydro- 
carbons with water. The mentioned alkyl diamides react at room 
temperature and under normal pressure. This reaction has hith- 
erto not been described. According to the nature of vinyl ace~ 
tylene hydrocarbon and the amide various products form from the. 
corresponding reaction. Vinyl acetylene forms anines (III) with 
an acetylene end group (in the case of diethyl amine with a 20% 
yield) without any side processes. Besides polymers (25-30%) 

Card 1/3 vinyl methyl acetylene produces mainly the dimer (IV) with a 


hors 
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On the Addition of Lithium Diethyl and Lithium $0V/20-1 26-6-37/6-7 
Dibutyl Amide to Vinyl Acetylene and to Vinyl 
Alkyl Acetylenes ; 


yield of approximately 40%. Amines form only in very low yields 
(5%), they have different structure according to the nature of 
the amide: in the case of the addition of lithium diethyl am- 
ide an amine forms with an acetylene end group (¥) in the case 
of the lithium dibutyl amide an allene amine compound (VI) is 
formed (see scheme). Vinyl ethyl acetylene furnishes allene 
amines of the type (VI) with lithium dialkyl amides (45-55%). 
The dimer amount does not surpass 10%. The structure of the am- 
ines was determined above all by their infrared spectra (Fig 
1). Identities with already known substances were found in this 
connection (Ref 4). Moreover, the structure of the amines was 
determined by hydrogenation on colloidal palladium (Ref 5). In 
the infrared spectrum of the dimer of vinyl-emethyl acetylene 


the absorpticn in the range of from 964 om”! indicates that the 
double bond is formed by a —CH==CH— group. (Fig 1: 5). Ac- 

cording to all these data the dimer may be ascribed the formula: 
6-methyl-nonene~3-diine-1,8 (VI). The dimer of vinyl-~ethyl-ace- 
tylene has an analogous structure. It is most probable that the 


Card 2/3 
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On the Addition of Lithium Diethyl and Lithium 80V/20-126-6-37/67 
Dibutyl Amide to Vinyl Acetylene and to Vinyl Alkyl 
Acetylenes 


dimers form due to the addition of their metallization products 

to vinyl acetylenes. In this connection the multiple bonds are 
shifted to the ond of the chain under the effect of the lithium 
dialkyl amides. Table 1 gives the constants of the produced 
substances. Thus, it was found that lithium dialkyl amides may 

be added to the vinyl acetylenes similar to the lithium alkyls:. : 
the radical enters position 4 (Ref 7). In both cases the react- 

ion probably takes place according to the radical meohanisn. 


There are 1 figure, 2 tables, and 9 references, 4 of which are 
Soviet. 


PRESENTED: March 4, 1959, by B. A. Arbuzov, Academician 


SUBMITTED: = February 28, 1959 
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‘ 8/198/60/000/003/001/007 
\S- Rw ala. 2209 ey .-<9/\-- aan 
wove: Bere Tt-s Samletove, V.¥.z Ivanova, 5.9.3 Sertr, ra 
TITLE: , ‘The Properties of Cum-3 totais New Synthetic Isoprene Rubber 
(4). Pmurepzcatre “Rawotmn Resins, 1960, No. 3, pp. 1 - 5 
tot, * ‘The author states that in the Last decade syathetic rubber of high X 


elasticity was prodused beth by tha USSR and the USA. A list of scam of *he 


and SW Ameripol. It is quite alaflar to these in ite tecteslogical and physico- 
mephenical properties. The structure of the rubber was determinet by the infra- 
Ted spectroscopy omthod. A detailed description of the structure is given and 
Table 1 shows th» data of its cosparison with natural rufder and Ameripol SN. 
Ite phyaico-epchanical properties are discussed. It was four? that the SKI-3 
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=27.00(B) 69673 

AUTHORS: Petrov, A. A., Kormer, Vo Ao 5/153/60/003/01/029/058 
Sr eee ee 7 B011/BO05 

TITLE: On the Addition of Lithium Alkyla on Divinyl Acetylene 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimicheskaya 
tekhnologiya, 1960, Vol 3, Nr 1) pp 112-114 (USSR) 


TEXT: The authors' experiments showed that lithium alkyls readily react with 
divinyl acetylene. Industrial divinyl acetylene with gmall impurities of 
acetylenyl divinyl and about 20% of xylene, lithium ethyl, 2 isomeric lithiun 
butyls, and lithium amyl were used for this purpose. With each of the lithium 
alkyis mentioned, divinyl acetylene could form 6 different adducts (1,2-, 1,4- 
and 1, 6-addition) with triene- or enine groups. The authors, however, expected 
that only vinyl-allene hydrocarbons would form on the basis of the rules 
established before: CH — (HCH = C= CH CHR (after treating the adducts 
with water). The acetylenyl divinyl present as an admixture would not take an 
active part in the formation of monomer products. The experiments confirmed this 
assumption. Only 1,3,4-triene hydrocarbons were formed. They contained only 
traces of acetylene compounds. The structure of the reaction products was proved 
on the basis of their infrared and ultraviolet spectra as well as by hydro~- 
genation to saturated hydrocarbons. A normal structure of the hydrecarbons used 
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Se st 69673 
On the Addition of Lithium Alkyls on Divinyi 8/153/60/003/01/029/058 
Acetylene BO11/B005 


was proved in all cases. There were 10 fully conjugate trienes. Table 1 presents 
the constants of the vinyl allenes obtained for the first time. Vinyl allenes 
have much smaller refractive indices than 1,3,5-trienes. The figure (p 114) shows 
the infrared spectra of trienes recorded by an IKS-14 spectrophotometer, The 
spectra will be described and analyzed in a separate paper. There are 1 figure, 

2 tables, and 5 references, 4 of which are Soviet, 


ASSOCIATION: Leningradskiy tekhnologicheskiy institut in. Lensoveta; Kafedra 
organicheskoy khinii (Leningrad Technological Institute imeni 
yet; Chair of Organic Chemistry 


SUBMITTED: April 13, 1959 
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Properties of the SKI-3, new synthetic isoprene rubber. Kauch.i 
res. 19 no.3:l-5 Me '60. (MIRA 13:6) 


1. Veesoyusnyy institut sinteticheskogo imuchuka in, S.V¥V.Lebedeva. 
(Rubber, Synthetic) (Iscprene) 
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°7386 


SOV/79-30-1-47/78 


AUTHORS: __Kormer, V—A., Petrov, A. A. 


3 CXIITI. 
3 stigations in the Field of Conjugated SUS ems 
sca Soneenaine the Addition of Alkyllithium Compounds to 
Vinylalkylacetylenes (Enyne Compounds, XXXVI) 


PERIODICAL: Zhurnal obshchey khimii, 1960, Vol 30, Nr 1, pp 216-219 
(USSR) 


: their studies of the addition of electrophilic 
mee oon eicopHiiee reagents to vinylacetylenes Cea 
structure (ZhOKh., 1950, Vol 20, p 708; eee 
Vol 23, pp 1471, 1867; ibid., 1954, Vol 24, p oon ee ey 
1956, Vol 26, pp 407, 1926, 3319; ibid., 1957, yee 
pp 365, 1805, 2076; ibid., 1958, Vol 28, p29) Ae is 
1959, Vol 29, pp 1153, 1878, 2278, 2281, a ; an = 
3999; DAN SSSR, 1953, Vol 90, p 561; ibid., 23 i‘ oo ; 
9) 285; ibid., 1958, Vol 119, p 292; NDVSh, 19903 fe) : 2 
p 335) and on the chloroarylation of ve viece Wee 
vinylethylacetylene (ZhOKh, 1959, Vol 29, Pp ee 
Card 1/5 the authors investigated the addition of organo 
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of Al 
acetylenes (Enyne Compounds, XXXVI) 


compounds to the above hydrocarbons. Preliminary study 
(DAN SSSR, 1959, Vol 125, p 1041) showed that ethyllithium 
and butyllithium added easily at room temperature to 
these hydrocarbons and formed adducts, which on hydroly- 
Sis gave disubstituted propadienes and a residue with 
higher bp, containing ethylenes; at temperatures below 
-30° C, however, only propadienes were obtained. The 
present study deals with the addition of primar 

secondary, and tertiary-alkyllithium compounds Li-C aH, j 
Li-C,H)3 Li-Cy Ho; Li-CH,-CH(CH3) 5 Li-CH(CH3) 53 Li-C(CH,). 
to vinylmethyl- and vinylethylacetylene, and establishes 

a new method for synthesizing disubstituted allenes,. 
Alkyllithium ether solutions (in 0,9-1.0N concentration) 
were added to ether solutions of the starting hydrocarbons 
ina lil ratio. The reaction was completed in 1 to 1.5 


hr. Some experimental data are given in Table 2; 9 
Card 2/5 new disubstituted allenes are listed in Table 1, The 
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Investigations in the Field of Conjugated 77386 

Systems, CXIII. Concerning the Addition SOV/79-30-1-47/78 
of Alkyllithium Compounds to Vinylalkyl- 

acetylenes (Enyne Compounds, XXXVI) 


ASSOCIATION: 


SUBMITTED: 


Card 3/5 


structure of the adducts and the character of their 
bonds was confirmed by IR spectra, and also by. the 
catalytic hydrogenation and subsequent identification 
of the saturated hydrocarbons obtained. There are 4 
tables; 1 figure; and 9 references, 2 U.5., 7 Soviet, 
The U.S. references are: P. D. Bartlett, S, Fridman, 
M. Stibes, J, Am. Chem. Soc., 75, 1771 (1953); R. A. 
Jacobson, W.’H. Carothers, ibid., 55, 1624 eat 


Lensoviet Leningrad Institute of Technology (Lenin- 
gradskiy tekhnologicheskily institut imeni Lensoveta) 


December 23, 1958 
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Table 1 
we ee, 
B.p. | oMR, 
Com pova d Cpressuce dee n,® | mas : 
sy nin )  uvard |earleulara 

AEROS ESS ATV SAN NESTS ERAS ME S08 pre eae cers rere seen erecsccunset esl se ot es | Dreoeereeinn 5 ‘ 
CH.-CHaCsCH—CIL~CH CH (1) 52-4315 ays ae | | 

OMG PIT CD oun nee ce 52~83°( 150) } 0.72741 1.4960! 34.57 | Ba.5e 
a rf Oe a thee (| 8465 oy | 0.75581 14454 4 HY et 
ve Ge CaClt~CH,—Ci,—CHCHL), (HE) 62-63 (40)10.7525] 1.4450) aero | 29 '89 
CH,—CiH=C—CH—CH,—C(CH), (LV) acer VE OO25) £4450, 44.05 | 42.85 
We Manas 22—54 (40) ) 0.7452) 1.4418] 44.08 | 42.8% 
CHL CH, -CH=CG=CH—CH,—CH,—CH, (V) T75—785 | O14 144 a8 33 ot 
. ($50) = 
CMy—CH,~ CH= C=C H—~CHy—CH,~CH,—CH, (V1) 67—G8 eras 
eae Hy G8 (40)! 0.7542) 1.4458] 43.90 | 42.82 
ait bi urn gracias aL (vi) GO—60.5 (40}] 0.7488 A) ta8 33 : 

Gh CUSCeCH-Ci-City-CH,-CHy~CH; (Viny] 82.5—83.5 | 0.7653] L408] 48°51 | A748 

eet 5 (40) ° 
CH.-CH,-CH=Caci—CHy,-C(cHy, (IX) TU—70.5 (40) | 0.75551 1.4458: 48,78 | 47.45 
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Table 2 
J ‘ 
4. 
. é Ke 

startin ; Sol ‘ og > 

hydro ea bord , WLR ee ae (Sy ae | ae 

é i) ; & as cs 3 > 

Sater eed See eae ee Re ar 
i | - 
Gall, Petroleum ether 299] 162 | 10 
Ethyl ethe "40 ] 0 72 = 

. CligC=C—CH=CHy n-Cqile bs kt Le 40 {6.1 8.5 
aseCitly Ethyl ether  “—‘40) 58 | — 
Ver f-Cy Hy Ethyl ether + —40 50.6 ~ 
: Call; + 1 40 27.3 5 
: " Calls ipeg eum ewer, 10 64 10 
: ae : oCgllg eae FOR, oo 42 | — 
(gl;-C=C—CH=CUy soi, Ethyl ether Sa eal ae 
n. -Giiy Ethyl ether _ 30] 16.0 5 


eT-Cilly Petroleun ether, ~10} . 522 
Ethyl ether 
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AUTHORS: 
TITLE: 
PERIODICAL: 


ABSTRACT: 


Card 1/6 


Tt 


SOV/19~30~3 -36/69 


Kormer, VowAeucPetrov, A. A. 


Investigation of Conjugated Systems. CXVI, 


Addition of Lithium Dlalkylamides to Inylacetylene 


Hydrocarbona 


4hurnal obsheney khimii, 1960, Vol 30, Nr 3, pp 
918-927 (USSR) 


The course of addition of lithtun dialkylamides 
prepared from dimethyl-, diethyl-, dibutylamines , 
and plperidine to vinylacetylenes (vinylacetylene, 
vinylmethylacetylene, vinylethylacetylene, and 
vinylbutylacetylene) was studled. The formation 
of the followlng six anines with three types of 
nultiple bonds could be expected: 
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R--Ure-—Ci, “CH NRa {1} R= CssCH Hy (Iv) 
Any 
N--Ce C—CH--CHy Gh tCHe=C—CilUNs  (V) 
Ny NR 
° R-CH=C=GU—Clly—N iy (LED N--=CN-CHetHy (VI) 
Nit 


where R=H or allyl. In the case of vinylacetylene, 
the reaction products, when treated with water, 
‘yleld. two types of acetylenic amines: HC==¢ —CH,— 


CHSNR, and in small yield, HC==C—CH,—Gil—-C==CH, 


CHNR,, 


prebably. The reaction of lithium dlalkylamides 
with vinylmethylacetylene ylelda primarLly a dimer 


Card 2/6 
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~ 


ol Conjuvated Systems. CxXVT 76262 


SOV/79-30-3-36/69 


and polymers. The structure of umines depends on 
the nature of lithium dialkylanides; in the case 
of lithium dibutylamide, allenamine wags formed 
primarily, and in all other, only acetylenamines 
HC=C-Cll, ~Cl,CHONR, - The addition of Lithium 


dialkylamides to vinylethyl- and vinylbutylacetylenes 
results in allenamines, R-CH=C=CH-CH.NR,, and small 


amounts of dimers and polymers. The prepared com- 
pounds are listed in Table 1. ‘The yield of amines, 
dimers and polymers are Biven in Table 2. Allenamines 
ave formed, evidently, as a result of 1,/4-addition, 
and acetylenamines, either as a result of 1,2-addition, 
or by rearrangement of allene adducts in the course 

of the reaction into acetylene adducts (A. Ye. 
Favorsicly rearrangement ). The structure of the 
prepared amines was proved by their infrared spectra, 
comparison te literature data, and by reduction to 
corresponding saturated amines followed by parallel 
synthesis of the latter. ‘There are 3 figures; 3 
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Table 1, 


$077 758i 7892 | 1.4200 
107 (760), O75uG | 14200. 


8&5 (tiny 
85 (110) 


104—106 | 0.8088 


ion 


NC20- 
HC 


143-~143.5 (7115) | O.S031 | 1.4588 


1.4390 
A442 


0.8837 | 1.4740 
O70 | LAn7g 


Cl ~CHAN(Cy Ho a 
PO CTL =-CH NICE}, 


&0 (20) 


G0~B1.5 (20) 
Mh (404 
i (40) 


gO (20) 


HGs2C CH Gly —C HaM(Cylly), 

14380) 
0.8784 | 4.4712 
S960 (2097 O74 East 
S585 OF OST | 145a4 4 
1H—~136.5 20)1 O.8ts0 1.4558 85,80 
WI3—114 (20)) 0.8800 | 1.4800 3.35 | § 
J AM—115 — i20)] 0.9148 [14570 GUL1B 1 6 


NC 2-C-—Cly—-Clty—CHyNiClla}y 

CH—GHNICHa, 
| CH=CHg N(CH 
3 CH-CHNIG IL 
Cally —Clbee CUCHAN(C is 
aM CH -Csse CH — CHEN (Caley 


Key to Table 1; 


(1) Compound; (2) bp (pressure in 
mm); (3) Found; (4) 


Calculated. 
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Lim NICH ak 
Li—NiColtapy 
LI-N(Cy ily 
Li~MCIL}; 
LI-NCiH 
LINC Hah 
Li—NCHi, 
Li—NCH ay 
LI-—N(Cal gh 
Li-NiCiHo, 
LI-NCH ai, 
Vi—NCHO 
LI-N(CQHE 


HO<C-Cl: Cl 


Cyl, —C=C—Cihk=CHs 


| 
| 
peel Cla | 
| 
| 


1G, t Ig C=C CH= Cy 


Key to Table 2; (1) Starting hydrocarbon; (2) lithLum 

dlalkylamide; (3) Reaction time (hours); a4 Yield 

(%); (5) Yield of dimers and polymers (in %); (6) 

None; (7) Was not determined. 
Card 5/6 
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Dee ane 16 references, 8 Soviet, 4 u.s., 2 German 


2 French, The U.S. references are; Gilman, H 
s *3 


J. Am. Chem. Soc 67, 2106 (1945) 
EA pope ce fe ms eae . ; i ee Ee Urner R. S. 
erestron, F.W., J. Am. Chen, Soc., 67, 2116 (1946); 
Leora Rune levine, R., J. Org. Chem., i hs eaee Nay? (19503; 
Teeter Obs. Neha. his. Chen. ee 78, 107 (1956). 
ASSOCIATION: Lensovet Lenin ‘ect 
Lensove nerad Technology Institut srads 
tekhnologicheslciy institut imend Lensovegey ineradskiy 


SUBMITTED: April 22, 1959 
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AUTHORS: 
TITLE : 


PERIODICAL: 
ABSTRACT: 
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783513 
SOV /79-30-3-67 /69 


Petrov, A. A., Kormer, V. A. 

: PR ee ce cae ora . 
Letters to the Editor. Gonéétning Addition of Lithium 
Phosphides to Vinylacetylenes 


Zhurnal obshchey khimii, 1960, Vol 30, Nr 3, p 1056 (USSR) 


The authors report that lithium alkyl phosphides readDy 
add (even in the cold) to vinylacetylenes. 1-Diethyl- 
phosphinylhexa-2,%3-diene (I) was obtained by treating 
an ether solution of the products of reaction between 
lithium dlethylphosphide and vinylethylacetylene with 
water. I has bp 78-79° (5 mm), a,° 0.8569, no? 1.5025. 
I has a characteristic phosphine odor, fumes on exposure 
to the air (all work with I was conducted in an argon 
atmosphere). The authors consider the above reaction 

to be a new method for preparing unsaturated alkyl- 
phosphines from unsaturated hydrocarbons. There is 1 
Soviet reference. 
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Letters to the Editor. Concerning Addition 78313 7 
of Lithium Phosphides to. Vinylavetylenes SOV /79 -30-3-67 /69 


ASSOCIATION: Lensovet Leningrad Institute of Technology (Leningradskly 
tekhnologicheskty institut imeni Lensoveta) 


SUBMITTED: November 19, 1959 
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s/079/60/030/05/16/074 


B005/B126 
AUTHORS: Chelpanova, L. P., Kormer, V. A-, Nemirovskiy, V- D-. ‘ 
TITLE: Synthesis and Rearrangement of a&-Glycols of the Ethyl 1 
Series. VIII. Rearrangement of 2, 3-Dimethylpentene(4)- 


diol(2,3) 
PFRIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 5, ppe 1476-1479 


TEXT: With 2, 3-dimethylpentene(4)-diol(2,3) as an example, A. Yeo 

Favorskiy and his students showed that unsaturated glycols in the 

presence of strong sulfuric acid can be the cause of a rearrangement of a 
pinacolin. The authors examined the behavior of the similarly. formed _ 
a-glyel of the ethylene series (2, 5-dimethylpentene(4)-diel{? 3)) (I) on 

being heated with diluted sulfuric acid. When the compound 3) is heated 

to 60-70° with 10% sulfuric acid, a bright yellow substance separates 

from the acid solution, with a boiling range (at 4 mm pressure) of 

407-1109. This compound has the gross. formula CH, 505 contains no 


hydroxyl group, d@iscolors aqueous solutions of potassium permanganate and 
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Synthesis and Rearrangement of «!-Glyools of the cL a aa 
Ethylene Series. VIII. Rearrangiment of B005/B126 
2,3-Dimethylpentene(4)-diol(2, 3) 

bromine and gives a positive iodoform reaction. Ths substance forms a 
2,4-dinitrophenyl-hydrazone with a melting point of 85-87°C. The for- 
mation of this unsaturated ketone can be explained by pinacolin re- 


arrangements ae ( ) 
CH,-COH-COH-CH=CH, ———» CH_-c-c(cH -CH=CH 
Gy °2 | [ : TT? Po TE) 
H cH, 0 


3 A, 


The analysis of the infrared spectrum of the compound (II) proves the gh 


iven structure. The infrared spectra were taken with a type AKC-14 
IXS-14) spectrophotometer. The initial product (I), which is not a 
described in publications, was synthesized by hydrogenation of the 
acetylene glycols (Ref. 1}. Apart from the unsaturated ketone (II), 
another product formed by the action of H,S0, on (I), with a boiling 


range (at a pressure of 4 torr) of 120-122°; its structure could not be 
determined. The synthesis of the initial product (I), ‘starting with 
dimethylacetylenylcarbinol, is described in the experimental part. The 
reaction with sulfuric acid is also described. The boiling point, 
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8/079/60/030/007/030/039/Xx 
B001/B066 


AUTHORS : Petrov, A. Ao, Kormer, V. A., and Yakovleva, T. V. 
ee 0 oe 


TITLE: Investigations in the Field of Conjugate Systems. CXX. Addi- 
tion of Lithium Aikyls to Vinyl Isopropenyl Acetylene 4 


PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 7, pp. 22358-2243 


TEXT: The authors stated in Ref. 1 that lithium alkyls readily add to 

vinyl alkyl acetylenes, and that symmetrically bisubstituted allenes 
(1,4-bond) are formed after treating the reaction mass with water. Telo- 
merization does not take place at low temperatures. It was of interest 

to determine the mode of addition of lithium alkyls to hydrocarbons with ; 
a longer chain of conjugate multiple bonds, in particular to diene hydro- of 
carbons. Here, the formation of 1,2-, 1,4-, and 1,6 adducts was to be 
expected since the addition to the central carbon atoms of the conjugate 
syatem seems unlikely and has not been observed as yet (Ref. 2): 
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Investigations in the Field of Conjugate 8/079/60/030/007/030/039/xx 
Syatems.CXX. Addition of Lithium Alkyls to B001/B066 


Vinyl Isopropenyl Ace tylene 


R-Li, H,0 
CH, =CH-C =C-CH=CH, > 


without those of the acetylene gr 
In the present paper, the addition. 
Was studied. Due to its unsymmetr 


CH, =CH-C==C-CH,-CH,-R (1,2-adduct) 
CH, =CH-CH=C=CH~CH-R (1,4-adduct) 


CH, ~CH=C=C=CH-CH, ~R (1,6~adduct). 


vinyl group and of the allene systen 
oup), and by exhaustive hydrogenation, 

of lithium to vinyl isopropenyl acetylene 
ical structure, the addition May take 


place in this case to the vinyl or isopropenyl group to give compounds 


(I) and (II). On the strength of 
addition of radicals to the vinyil 
had lost electrons, The same moda 
radical character of the reaction 
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the considerations of Refs. 4 and 5, the 
group had to be expected aa this group 
of addition was predicted owing to the 
course, since radical processes are 
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Thy 8/079/60/030/007/031/039/Xx 
¥3%Coo 42091 103 B001/B066 
AUTHORS: Petrov, A. Ae, _Kormer, V. Ao, and Stadnichuk, M. D. 
eee 
TITLE: Investigations in the Field of Conjugate Systems. CXXI. 
Addition of Lithium es Trialkylvinyl Acetylenyl , ~ 
Silane ; 


PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 7, pp. 2243-2248 


TEXT: The authors continued their investigation of the reaction of lithium 
alkyls with compounds having a double and a triple bond, and studied, taking 
into account the papers of Refs. 3, 4, the addition of lithium ethyl, pro- | 
pyl, isopropyl, butyl, and tertiary butyl to trimethylvinyl acetylenyl x 
Silane. By treating the reaction product with water they obtained the 
addition products of the expected composition: (CH, )3Si ~ C,H, - R. Accord- 


ing to the mode of addition of lithium alkyls, structures (I) to (VI) were 
possible. In the infrared spectra of all adducts, frequencies of the streth 
ing vibrations of a triple and allene bond system were found. In the 
apectral region which is characteristic of the stretching vibrations 


ef the double bonds. ne *hrorptton was chservable (Diagram 1). These 
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85611 
Investigations in the Field of Conjugate 8/013/60/030/007/031/039/Xx 
Syztems. CXXI. Addition of Lithium Alkyls BO01/B066 ‘ 
to Trialkylvinyl Acetylenyl Silane @ 


data show that the adducts are nixtures of acetylene and allene. compounds, 
and that formulas (IV) and (VI) are negligible. On hydrogenation of the 
silicon hydrocarbons obtained from the adducts with lithium eéhyl and li- 
thium butyl by means of PdCaCG,, trimethylhexyl and trimethyloctyl ‘silanes 
were obtained accordingly. ‘Thei# structure was confirmed by comparing 

their infrared spectra with thoue of authentic samples of silicon hydro- 
carbons (Diagram 2). Thus all formulas, except (I) and (II), may be exclud~ 
ed. The ratio between the acetylene and allene isomers was found from ; 
their hydrolysis. The hydrolytic cleavage of two silicon hydrocarbons, K 


with R = CoH and CAHg» gave hexamethyl disiloxane and mixtures of 


acetylene~allene hydrocarbons, O¢Hiy and CoH gs according to the scheme 
(I) -—> HC ssC~CH,=CH,-R + (CH, ) 351-0-5i (CH), 
=C=CH-CH,-R + (CH 


(11) - CH, 9 3)381-0 -$i(CH 3)3° 


Since hydrolysis took place at: 65 40° » allene-acetylene isomerization 
was impossible in this case. The acetylene isomer content in the mixture 
was determined analytically (Rei’. 5). Also the difference between the 
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3/079/60/030/010/015/030 
B001 /BO66 


AUTHORS: Bal'yan,- Kh. Woy Petrov, Ae Acs Borovikova, N. Aes 
Kormer, V. A. and Yakovleva, T. V. 


TITLE: Hydrogenation| of Unsaturated Compounds in the Presence of 
Colloidal Palladium. XIV. Some Peculiarities of the 
Hydrogenation of Bisubstituted cae eras 


PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 3 
PP», 3247 - 5253 


» No. 10, 


TEXT: There are only few data available in publications concerning 
special cases of the hydrogenation of seven bisubstituted allenes 

(Table). In the present paper, the authors study some rules governing / 
the hydrogenation of the following bisubstituted allene hydrocarbons: 
octadiene-3,4; nonadiene-3,4; decadiene-3,4; 7-methyl octadiene-2,3; 
T-methyl ootadiene-3,4; 6,6-dimethyl heptadiene-2,3; and 7,7-dimethyl 
octadiene-3,4. It was found that the first hydrogen mole is usually 

added at an increasing rate, after which hydrogenation slows down ‘con- 
siderably (Diagram 1). In hydrocarbons of isostructure this rule 
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Hydrogenation of Unsaturated Compounds in the 8/079 A501 050/01 0/019/030 
Presence of Colloidal Palladium. XIV. Some B001 

Peculiarities of the Hydrogenation of Bisubstituted 

Allene Hydrocarbons 


manifesta itself still more distinctly. The hydrogenation of allenes 
takes place selectively, and, when taking up half of the calculated 
hydrogen quantity, a mixture of olefins with a double bond in position 
2-, 3-, or 4- is formed. Allene hydrocarbon reacts completely in this 
case. Alkenyl allenes (octatriene-1,3,4; decatriene-1,3,4; 2-methyl 
octatriene-1,3,4; 6-methyl ronatriene~1,3,4) are hydvomenated in the 
same, way: After taking up atout 2 moles of hydrogen, the reaction rate 
decreases ‘tapidly. Allenes and hydrocarbons having a double bond in the 
end position disappear completely or to a considerable extent after 
taking up the first hydrogen mole. The infrared spectra of the hydro- 
genation products of allenea with 50% of the hydrogen quantity are not » 
indicative of allene compounds (Diagram 2). Diagram 1 does not show any 
characteristic differences of the hydrogenation rates of 2,3- and 
3,6-dienes. Diagram 3 shows curves for the hydrogenation rates of 
alkenyl allenes; Diagram 4 shows the infrared spectra of the hydrogena- 
tion products of alkenyl allenes in a hydrocarbon/hydrogen ratio of 1:1. 
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The investigation results this indicate that the hydrogenation of bi- 

substituted allenes takes place seleotively, and is similar to the - 

hydrogenation of acetylenes having the-acetylene group in the end posi- 

tion. In the case of alkenyl allenes,/the direction of hydrogenation 

depends to a certain extent on the hydrocarbon structure. mere are 

4 figures,.2 tables, and 9 power references.- ~ . 

ASSOCIATION: Leningradekiy tekhnologicheskiy institut im. Lensoveta 
re (Leningrad - ectnolegtout: ques itnte. anent Lensovet ) 
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SUBMITTED ; October 25, 1959 
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86511 
bt 8/079/60/030/011/023/026 
4.3700 220%, 1273, 1294. B001/B055 
AUTHORS: Petrov, A. A., Kormer, V. A., and Savich, I. G. 
TITLE: On the Mechanism of Lithium-alkyl Addition to Alkenynes 


PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 11, pp. 3845-3846 


TEXT: By treating the reaction product obtained from addition of lithium 
alkyls to alkenynes with water, one obtains allenes (Ref. 1). In order to 
explain the reaction mechanism, the authors studied the IR spectra of solu- 
tions of lithium butyl and vinyl-ethyl acetylene in undecane and a mix- 
ture of undecane and ether (1 : 1). The reaction was slow in the former 
solvent, and after the reaction mixture was kept at 20 C for 24 h, the 
_ deformation frequency of vinyl-ethyl acetylene was still visible in the 
spectrum. In the presence of ether, however, the reaction is complete ina 
few minutes, with occurrence of spontaneous heating. Immediately after : 
mixing the components, the spectrum, besides containing the frequencies of : 
butyl lithium (Refs. 2 and 3) snd vinyl acetylene, shows a gradually in- 


tensifying marked frequency at 1865 on™’, which probably corresponds to the 
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On the Mechanism of Lithium-alkyl Addition 8/079/60/030/011/023/026 
to Alkenynes BOO1/B055 


associated molecule CH, -CLieCaCH-CH,-C,Hy (I). After leaving the mixture 


to stand for 12 h,a high frequeny at 1780 cm! appears in the spectrum. On 
treating the reaction mixture with water, these frequencies disappear from 
all the spectra taken at the various stages of the reaction, accompanied 
by the appearance of the allene-group frequency and the deformation 


frequency at 1865 cn?! (Ref. 5). That this frequency pertains to the vibra- 
tions of the associated allene - lithium complex (I) is confirmed by the 


fact that this frequency at 1865 en” and also the frequency at 1780 ea 
gradually appear in the spectruia of the undecane solution of butyl lithium 
and ethyl-butyl allene. On treatment of .these solutions with water, ethyl- 
butyl allene was regenerated, and treatment with CO, gave propadiene 


carboxylic acid, indicating a metallation reaction. On the other hand, 
enynes which do not form allenes by reaction with lithium alkyls, form 


complexes which «parently absorb at 2050 cm”! and not at 1865 om” ', It is 
concluded from the data given in this paper, that the addition of lithium 
alkyls to vinyl-alkyl acetylenes proceeds via lithium allenes as inter- 
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mediates. The allene configuration is therefore formed when lithium alkyl 
adds to the conjugated system, and not when the reaction mixture is treat- 
ed with water. There are 5 Soviet references. 


ASSOCIATION: Leningradskiy tekhnologicheskiy institut imeni Lensoveta 
(Leningrad Institute of Technology imeni Lensovet) 


SUBMITTED: July 28, 1960 i 
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3/079/60/030/012/006/027 


B001/B064 
AUTHORS: Kormer, V. A. and Petrov, A. A. 
Se es Oe aces 
TITLE: Studies in the Field of the Conjugate Systems. CXXVI. 


Addition of Lithium Alkyls to Vinyl Acetylene Alcohols 


PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 12, 
PP- 3890-3894 


TEXT: In continuation of previous papers (Refs. 1, 2) the authors inves- 
tigated the order of addition of lithium alkyls to the vinyl-alkyl ace- 

tylene derivatives, especially to vinyl acetylene alcohols. The secondary 
and tertiary vinyl acetylene alvohols, methyl- and dimethyl-vinyl acetyl- 
ene carbinol were studied. The xeaction proceeded under cooling in ether, 


the demethylation with water. Thus, allene aloohols formed almost ex- 
clusively, according to the scheme: 


HO 
R-CHOH-C =C-CH-CH, Alli R-CHOH-CLi=C=CH-CH,-R! 2» R-cCHOH-CH=C=CH 


~CH,-R!. The structure of carbon skeleton in these alcohols was proven by 


ae into the respective saturated compounds. Hydrogenation of the 
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CXXVI. Addition of Lithium Alkyls to Vinyl B001/B064 
Acetylene Alcohols 


alcohol obtained from the adduct of lithium butyl to methyl-vinyl acetyl- 
ene carbinol yielded decanol-2 which was identified by the decanol obtained 
from magnesium octyl bromide and acetaldehyde. 2-methyl decanol-2 whose 
constants and IR speotra do almost correspond to the decanol obtained from 
magnesium octyl bromide and acetone, was obtained by hydrogenating tertiary 
alcohol resulting from the addition product of lithium butyl to dimethyl- 
vinyl acetylene carbinol. Thus, the radical was found to add in both cases 
to the terminal carbon atom of the conjugate system. The problem of the 
arrangement of the multiple bonds and their nature was clearly solved by 
means of the infrared spectra of the unsaturated alcohols (Diagrams 1, 2). 
These data show that the addition of the lithium alkyls to vinyl acetylene 
alcohols proceeds in the same way as that to vinyl-alkyl acetylenes and 
yields almost exclusively allene alcohols(with a small amount of acetylene- 
and 1,3~diene alcohols). There are 2 figures and 6 references: 5 Soviet 
and 1 German. 


ASSOCIATION: Leningradskiy tekhnologicheskiy institut imeni Lensoveta 
(Leningrad Technological Institute imeni Lensovet ) 


SUBMITTED: January 21, 1960 
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AUTHORS: 


Petrov, A. Ae, Korner, Vv. A. 
TITLE: The Addition of. Lithium-alkyl Phosphides to Vinyl- 
acetylene! Hydrovarbons 


PERIODICAL: Doklady Akademi: nauk. SSSR, 1960, Vol. 132, Now 5, 
pp. 1095 - 1098 


TEXT: The authors have previcusly (Ref. 1) established that lithiua- 
dialkyl-amides are added to vinyl-acetylene-hydrocarbons, and that 
allene=- or acetylene-amines are formed after the adduct has been treated 
with water. The authors wantei, to study the behavior of other compounds 
of the type RUE - Li under the same conditions (E - an element of the 


VY. group of the periodic systom). To do this they analyzed the reaction 
of vinyl-acetylene and. two of ite homologe: vinylmethyl- and vinyl- 
ethylacetylene, with lithiumdiethyl~ and lithiumdibutylphosphides. As 
expected, the addition of lithiumsphosphides took place in all three 
possible ways (1), (II), and (III). On the other hand, in the case of V 
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vinylmethyl- and vinylethyl-acetylene, tertiary allene-phosphines (II) 
formed almost without exception. Tertiary phosphine, which formed by 
treatment of the adduct of lithiumdibutylphosphide on vinylacetylene, 
undoubtedly contained 4-dibut;lphosphinobutine~3, according to the 
spectral data. Some 40% acetylene was found in it by the usual method. 
Vinylmethyl» and vinylethylacotylene behave in the same way in the re~- 
action with lithium phosphiden, while vinylethylacetylene gives allene 
producta, and vinylmethylacetylene gives mainly the dimer and polymers, 
on the reaction with lithiumalkylamides. Considerable quantities of 
high~boiling phosphorus-containing products are also formed in all 


oases, ag well as tertiary phosphines. fhe authors suppose that they t 


are higher telomers of the phosphines igolated from them. Lithiumdi-~ 
alkylphosphides react easily with halogen derivatives, producing 
saturated tertiary phosphines, The authors obtained diethyl butyl phos- 
phine from the action of lithiumdiethylphosphide on butylohloride. 
Tributylphosphine formed in a similer way from Lithiumdibutyl phosphide 
and butylchloride. No alkylchloride remained from the reaction on the 
production of lithiumalkyls. The phosphines with an allene group are 
desoribed here for the first time. The tertiary allene~phosphines 14 
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Hydrogenation of unsaturated compounds in the presence of colloidal 
palladium. Part 14: Some characteristics of the hydrogenation of 
disubstituted allene hytirocarbons. Zhur.ob.khim, 30 n0.10:3247- 
3253 0 361, (MIRA 14:24) 
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AUTHORS s Petrov, A.d., Kormer, Vehe, and Stadnichuk, M.D. 
TITLE: Studies in the ‘field of conjugate systems. CXXXIII. 


Addition of lithium dialkyl amides to triaikylesilyl- 
puten-3-ynes (Enyne compounds. LIT) 


PERIODICAL: Zhurnal obshchey khimii, ve 31, noe 4; 1961, 1135 = 1139 


TEXTs As was previously shown, lithium dialkyl amides readily add to vinyl 
acetylene hydrocarbons to form acatylene or allene amines; depending on the 


structure of vinyl acetylene hydrocarbons. Considering the considerable 


dependency of the reaction direction on the structure it was of interest ri 
to study more thoroughly the reactions of lithium dialkyl amides with 

enyne compounds. The present paper describes the reactions of lithium 
diethyl amide and lithium piperidide with j-trimethyl-silyl-buten-3-yne~1. 

The latter adis lithium dialkyl amides even in the cold, but the adduct is 
more or less cleft when treated with water, forming the amine and hexa- 
methyl siloxane owing to the weak hydrolytic stability of the C-—-Si— 

bond ina-position to the multiples bond. Reaction of i~trimethyl-silyl- 
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Studies in the field of oe. B118/B208 . 


-buten-3-yne-1 with lithium diethyl amide gives a mixture of silicon-con~ 
taining acetylene amine (I) and pilicon~containing allene amine (IL)z 


as (C,),Si—C=¢—CH CH E( pH), (I) 
(CH, ),8i—C==0 —CH—=CE, 


(o8,),S1 —CH==C =CH—-CHN(C,H, ) (11). 


3)3 
The infrared spectrum of this mixture shows a very intense frequency of 
stretching vibrations of the acetylene bond (2171 om™! )and an intense band 


of stretching vibrations of the allene grouping (1937 ca”) In the range 


1600 ont! no absorption was observed which indicated the absence of an 
isomer with a conjugate system of double bonds. The presence of silicon is 


confirmed by the characteristic frequencies 1208 and 1256 sae that of the 
(cH, ),S4 grouping by the frequencies 843 and 762 om”’, Heating with 10% 


KOH solution in methanol results in a cleavage of the mixture to form hexa- 
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methyl siloxane and a mixture of acetylene and allene amines. The struce 
ture of the amines present in the mixture was oonfirmed spectroscopically 
and chemically. Reaction of trinsthyl-silyl-butenyne with lithium piperi~ 
dide gave a mixture of siliconefrse amines with silicon=containing aminese 
The former product gonsisted of nearly pure 1~piperidino-butyne~5. Ana- 
lysis gave 9 of a compound with an acetylene group in end position whose 
infrared spectrum rather corresponded to, that of 1-piperidino~butyne-3. 
The second product is an adduct of piperidine to trimethyl-silyl-buten-3- 
eyne~1 and, with respeet to structure, also an.acetylene compound. It was 
thus confirmed that, contrary to vinyl acetylenes, the 1-trimethyl-silyl- 
-buten-3-yne-1 tends to form acetylene compounds in reactions with lithium 
dialkyl amides. The mode of addition depends on.the nature of the amine. 
The formation of. silicon-free compounds seems to be due to the instability 
of the G—-Si— bond to bases. The two. resultant silicon-containing amines 
are colorless oils completely soluble in dilute hydrochloric acid, If «_. 
they are separated from this solutions they are, however, partially olef% 
at the C—Si— bond. There are 1 figure and 6 references: 5 Soviet~bloc 
and 1: non-Soviet~-bloc.: The reference to the English lenguage<-publication 
reads as followss E.be Warrisk, JeAmeChem.Sooe, 68, 2455, (1946). 
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AUTHORS 3 Kormer, VeAc, Petrovs KeAo, Savich, I.Go, and 
Podporina, T.-V. 


TITLE: Te kinetics and mechanism of the addition of lithium 
butyl to vinyl ethyl acetylene 


PERIODICAL: Zhurnal obshchey khimii, vo 32, noo 1s 1962, 318-319 


TEXT; LiBu was reacted with winyl ethyl acetylene (I) in undecane 

at 20 and 30°C, under argon, in molar proportions of 1 <1 and 1: 

2, At 20°C the reaction gave en allene hydrocarbon (II) in 56 4 

yield after 20 hours. Concentxations of I and II were determined hy 
infrared spectroscopy. The rection proved to $e kinetically of the 
first order, with velocity constants Ky ° * 0.0643, Kz9° = 0.1333 4 


hr’! and with an energy of activation equal to 142.7 Keal/mole. The 
rate controlling process ig thought to be the monomolecular decom- 
position of a complex which forms as an intermediate stage. It was 
also observed that I decomposes faster than II is formed, especial- 
ly at the higher temperature and when + was in excess. This is as- 
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AUTHOR: Petrov, A.A., Zavgorodniy, V.S-, and Kormer, V.A. cairo - 
WITLE: -—-«-dDialkylboron and dialkylaluminum vinylacetylene : 


PERIODICAK: Zhurnal obshchey khimii, ve. 32, no. 4, 1962, 1349-1350 


~ TEXT: thY present work is a continuation. of earlier investigations 

- by the authors on the character of bonds with acetylene and vinyl- 

- acetylene groups and on the position of these bonds. Dibutylboron 
iso~propenylacetylene, prepared in a current of nitrogen in ether,. 
had after high-vacuum distillation a boiling point of 22 - 259C at 

: 0.1 mm pressure, n° = 1.4509; the substance was instantaneously in= 
.. flammable on air. The 2145 em”! band in the IR spectrum was assigned 

~ to treble bond substances, the 1609 cm-1 band to double bond sub- 
stances, the 900 cm-!' band to the deformation vibrations of the iso- 
‘“propenyl group, The boron atom, therefore, lowers the frequency of 

the valency vibrations of the tireble bond to the same extent as the 

$i atom, but hag only a negligible effect on the frequency of the = , 

es ee valency vibrations, The dialkylaluminum vinylacetylenes |. 
ve = Card 1 2 iG BR ee Seat ee duration te cose taiiees a ere 3) uals 7 
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‘ were synthesized in an argon current. Both compounds were Oils, sube-. 
ject to spontaneous combustion on air, with a characteristic 2075. 
em-1 IR absorption band. The compounds polymerize during storage or. .; | 
°. heating, forming allene adducts by 1,4-addition; their characteris- ~~ 
‘tic IR absorption band is at ~1920 em=1, Tri~iso-butyl aluminum 
and di-iso~butyl aluminum hydride also form alkyl aluminum vinyl 
-. acetylenes with vinyl acetylene, as well as treble bond, adducts. 
Strong characteristic bands appear at 1530 and 2070 em7! in the IR. >. 
sp.ctrum. Frequency of the multiple bonds is shifted towards the 
usual values when the dialkyl compounds are treated with absolute 
ether; this also causes a shar decrease in the intensity of the 
bands. There are 3 references: 2 Soviet-bloc and 1 non-Soviet—bloc. ©. 
Pot ees Ag: 
AS3OCIATION: Leningradskiy tekhnologicheskiy institut in. inasyvete 
(Leningrad Institute for Technology im. Lensoviet) yack 


SUBMITTED: April 15, 1962 .-° 0° (0 | ae “ 
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TITLE: Synthesis of fsdpiene rubber x 


Potts 
r.iystsi, Moscow, Izd-vo Khimiya, 1964, 2-13 


aaa rubber, isoprene, polymerization, Ziegler catalyst, organo- 


AACTEACT. Polymerization of isoprane was studied with Ziegier-tyne and organometal- 
lic-1-compiex:cataiysts in order to sinulate the naturai rupper. Production of com= 
mercial svnthetic SKI-3 rubber {s based on the results of this study. In generai, 

the Ziegler-type catalyst [TiCl, reduced with Al(C2H5)3] gave isoprene polymers con- 
taining up to 95% of cis-1,4 units, while the organo-1-complexes of Li, Zn, and Al .__ 
gave polymere with varying ratio of cis-1,4 to cis-3,4 and trans-1,4 units. The 
ihe gher the cis-1,4 unit content in the polymer the better the mechanical properties 
of the uleanized product. In the case of the Ziegler catalyst, the experiments 
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were conducted at -30° to 100°C using a 1:1 and 1:2 mixture of TiCly and (iso-CyHg) 3: 
A. as catalyst. The initial isoprene concentration was 1S-S¢ wt. &, the catalyst 
concentration was 2,2-3,.6 wt. % based on monomer, and che colrrerization duration 
was .-é nours. A mixture of isopentenes, isopropyl ethviene, pentene-1, trimethyl 
Me Past eal dno me thy lethyl ethylene were used as « a aration af the Ziagler 
“Ing opios feo the polymerts Qe > a Peers aids tl shast 
in’ hegt mecnanical and physical sienerc os: 
ani reiative elongation), Polvmers Dresared af 
“.es. Unsaturated hydrocaroon solvents gave gies oof lgonrene 
zation than the saturated hydrocarbon 30lvents, 1@ rate of polymerization 
22 reduced and the polymer quality is impaired when is no solvent. 
.as: 8 tables and 2 figures. 


‘he best mecha- 
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PETROV, A. Ao3 KORMER, V. A. 
Metalation and isomerization of vinylalkyl acetylenes by 
the action of alkali metal amides in liquid ammonia. “hur. ob, 
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1. Leningrads] iy tekhnologicheskiy institut imeni Lensoveta, 
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aibiasiDeiaintalita arc ccattiiag tg =< 
Action of lithium alkyls con vinylacetylene ethers and chlorides. 
Zhur. ob. khim. 34 no.10:3279-3284 O '64. 


Action of lithium dialkylamides on vinylaesetylene ethers and chlo- 
rides. Ibid. :3284-3289 
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